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Abstract
Aiming at improving power supply service quality to meet customer’s satisfaction, this paper suggested an applicable 
model used to identifying service items, by employing QFD concept and recent research on power supply quality 
appraisal. Combining existing research result of perception theory with classification of power supply service, a 
house of quality (HOQ) was built to realize requirement transition from customers’ demand to service requirements.
Then, an empirical analysis was made, using investigated result of Evaluation of Power Supply Enterprises' Service 
of State Grid Corporation of China in 2007. In the end, results show that this method is useful for identification of 
service items which needed to be improved on the first priority, and is consequently helpful for management decision 
making.
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of Desheng Dash Wu
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1. Introduction
With the development of market economy and reform of power industry, the role of power supply 
enterprises are transformed from the managers of electricity production and utilization into operators of 
electricity production and service providers of electricity customers. In this context, power enterprises 
must gear to the market, deepen the reform and strengthen services, then firmly establish the management 
philosophy of development as the main line and quality services for the purpose, setting up a new 
corporate image with a new look of service in order to gain the market and promote development. At 
present, how to provide the best services, and how to solve the short-board problem of current service, are 
the important issues placed in front of the superintendents of power enterprises.
The evaluation work is to find services concerned by users, and thus, to identify key areas to be 
improved. Actually, all aspects (or factors) associated with customer’s satisfaction should be improved, 
especially those problems which got low scores (or poor performances) in evaluation. However, it is 
necessary for power enterprises to determine the importance of each service link (or factor) to make the 
best quality improvement decisions, from which can enterprises use resources effectively and achieve the 
effect of overall consideration, prioritization and multiplier.
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The existing methods for analyzing service improvement mainly include AHP, SERVQUAL
evaluation scale, the Boston matrix analysis method and other methods. In China, all industries have 
viewed service quality as key factors affecting development of enterprises, and made different 
explorations in theory and practice. Based on the analysis for managerial practices of power suppliers, an 
evaluation system for material suppliers of Electric Power Bureau was established by combining with 
BOCR ideas from four aspects, including benefit, opportunity, ability and risk, and an empirical research
was also made by fuzzy AHP [1]. Literature [2] established an index system for service recovery quality 
of power enterprises, and further determined the index weight by using the modified fuzzy AHP. This 
system not only quantified the remedial quality of customer perception, but also took the uncertainty of 
thinking into account. Besides, according to the characteristics of power consumption, customers can be 
divided into industrial customers, residential customers and other customers for empirical analysis. Based 
on the results, power enterprises can divide the remedial objects into two categories, i.e. residents and 
non-residents, to implement service recovery [3]. Drawing lessons from existing SERVQUAL scale 
applied in general services, combined with administrative management theory and practical features of 
our government, a government service quality evaluation scale with high reliability and validity has been 
developed by using Factor Analysis and Principal Component Analysis method. This scale contains six 
dimensions of 29 question items. The research found that the government service quality can be assessed 
from six aspects, including the willingness, efficiency, indemnificatory, empathy, information and 
tangibility of the government services [4]. Liu yanhua(2008) defined customer’s satisfaction as a starting 
point, combining with basic processes of quality improvement, he built continuous quality improvement 
model based on customer satisfaction by using system engineering and continuous improvement of 
thinking methods [5]. Besides, relevant improving directions and priority of service quality management 
were determined on the basis of the importance-service level strategy matrix method [6]. Managers got 
the best direction to arrange service improvement program by making a joint analysis based on several 
hypothetical service situations firstly, then using the fitting result to get a satisfaction Response Surface 
Model of service property function, thus to locate present service level in the steepest ascending path 
along the direction of response surface and maximize customer satisfaction [7].
Aiming at improving power supply service to meet customer’s satisfaction, this paper suggests an 
applicable model used to modify power supply service quality based on QFD concept. The model 
suggested here will find the service items which should be improved preferentially through quantitative 
analysis, which will help relevant departments making better decision.
2. Relevant Theoretical Research of QFD 
2.1. Development of QFD
QFD (quality function deployment, QFD) is a systematic, user-driven quality assurance and 
improvement method which focuses on meeting customers’ demands in the process of product 
development. This concept was developed in the early 1970s in Japan by Dr. Shigeru Mizuno from the 
Tokyo Institute of Technology. Then, QFD developed into a set of scientific research methods which 
could design and produce systematically on a basis of customers’ expectations, and provided in-depth 
product evaluation. Customers’ expectations and requirements drove the whole process of product 
development, and reduced the risk of failure to develop new products. By 1980s, QFD was introduced to
Euramerican developed country and been applied widely [8]. Up to now, QFD has been used not only in 
the initial production areas, but also in the non-production areas, such as services, software industry, 
medical & health care and etc [9-11].
2.2. The basic principles of QFD method
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QFD is an idea, and its core content is the translation of requirements. Specifically, QFD can listen to 
the voice of customer (VoC) through surveys from different perspectives of quality assurance and 
continuous improvement. Then measures were taken to distribute customers’ demands into each stage and 
functional department of product development and production to achieve the uniform and harmonious 
deployment of each functional department and work link. House of quality is the core tool to complete 
this series of work links.
(1)The Composition of HOQ
HOQ (house of quality, HOQ) is a visualized expression of matrix framework, and its structure is 
shown in Fig.1. A complete HOQ contains the main parts as follows.
5. Roof
Quality characteristics 
relationship matrix
2. Ceiling(HOWS)
Quality characteristics 
deployment
3. Room
Interrelationship matrix between 
customers desires and quality 
characteristics
6. Basement (HOWS)
output matrix
The importance of quality 
characteristics
Technical and competitive assessment
Setting of quality characteristics 
values
4. Right Wall
Assessment of the 
demand importance
Competitive
assessment
Setting of object 
quality
1. Left Wall
(WHATS)
Customers desires 
deployment
Fig. 1. General House of Quality
①Left Wall——customer desires’ input (Whats) matrix. It represents what the customers need, 
namely the requirements for the product and service attributes, and is the “What” of HOQ.
②Right Wall——quality planning and competition evaluation. This part stands for customers to 
evaluate whether the enterprises’ products/services and other competitors’ products in the market can 
satisfy customers requirements. And the assessments are comprised of evaluations on importance of 
customers requirements, competitiveness of products/services, current situation of products/services, 
service of the competitors, and the performance/point of sales which can be reached by improved 
products/services.
③Ceiling——quality characteristics deployment (Hows) matrix. It means that how the enterprises 
should design services and set up management requirements to satisfy customers’ demands, namely the 
“How” of HOQ.
④Room—— interrelationship matrix. It describes the degree of relationship between customer 
demands and technology/service management requirements which are necessary to satisfy customer 
desires, then translates customer demands into technology/service management requirements, and 
indicates the interrelationship between them.
⑤Basement——Hows’ output matrix. It shows technical and cost evaluations of Hows, including the 
importance of technology/service management requirements, decision-making of target values, technical 
and competitive assessments. The results of evaluation are used to determine the priority items which 
should be improved by enterprises. The output can be obtained through qualitative and quantitative 
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analysis, namely the “Hows” which will transform “what the customers need” into “how the enterprises 
should do”.
Generally speaking, a complete HOQ includes above-mentioned six parts, namely the analyses of 
customer desire, technical demand, relationship matrix, competitiveness, roof and technical assessment. 
In the process of actual applications, the structure of HOQ is flexible depending on different research 
objects, for instance, sometimes the roof may be not necessary, and also sometimes competitive analysis 
and technical assessment can be cut, and so on.
(2)Articulation among the Components of HOQ
In Figure 1, there are m quality demands of customers in Left Wall, the importance of each demand 
is 1=( )i mD d × , in which id represents the judgment on the importance of the i th demand from 
customers. Let n denotes the kind of technical demands in the Roof, and the HOQ relationship matrix is 
shown as [ ]ij m nR r ×= , in which ijr represents the contribution and influence on the i th customer demand 
from the j th technical demand (product attribute), that is the correlation degree between i and j . Let 
1( )i mU u ×= denotes the current situation of enterprise’s products/services in the Right Wall; and the 
improvement target is 1( )i mT t ×= ; point of sales of products/services is 1( )i mS s ×= . Then improvement 
proportion is 1( )i mP p ×= , absolute weight of quality is 1( )i mAW aw ×= , relative weight of quality is
1( )i mRW rw ×= , absolute weight of technical measures is 1( )j nAT at ×= , relative weight of technical 
measures is 1( )j nRT rt ×= , which can be calculated by the following formulas. 
Improvement proportion is:
/i i ip t u= (1)
Absolute weight of the i th customer demand is: 
i i i iaw p d s= × × (2)
Relative weight of the i th customer quality demand is:
1
( ) 100%, 1,2, , .
m
i i i
i
rw aw aw i m
=
= × =∑  (3)
Absolute weight of the j th technical measure is:
1
, 1, 2, , .
m
j ij i
i
at r d j n
=
= × =∑  (4)
Relative weight of the j th technical measure is:
1
( ) 100%, 1,2, , .
n
j j j
j
rt at at j n
=
= × =∑  (5)
3. QFD Model for Power Utility Service Improvement
This paper focuses on improving power supply service to meet customer’s desires, and establishes 
QFD improved model of power service based on summarizing the results of power supply quality 
assessments, then builds HOQ of customer demands-service indicators to determine priority items of 
service improvement.
In the evaluation of power service quality, customer requirements attributes can be divided into six 
aspects, such as tangibility, reliability, responsiveness, assurance, empathy and security. “Tangibility”
refers to tangible facilities, instruments, staffs and appearance of communication materials, and is the 
tangible part of service processes. Because the essence of service is a course instead of a material object, 
customers can only grasp the essence of services with these tangible and visible parts. “Reliability” means 
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that power utilities complete promised services reliably and accurately in the same way, which is desired 
by customers. “Assurance” is knowledge, etiquette, confident and reliable abilities which the staffs should 
possess. It can enhance customers’ confidence and security on enterprises’ service quality. 
“Responsiveness” means that enterprises are willing to provide fast and efficient services for customers at 
any time. Whether the enterprises could meet all kinds of customer’ requirements timely shows that 
whether the enterprises are guided by services. At the same time, the efficiency of service delivery also 
reflects enterprises’ service quality. The indicators of “empathy” are used to reflect the influences on 
service quality perceived by customers on the basis of whether enterprises put themselves in the 
customers’ position, provide specific services for customers, meet requirements in convenient time, and 
install service networks in reasonable sites and quantities. “Security” is friendliness and competence for 
the job of the servants, which can enhance confidence and security of customers on service quality. 
Customers will believe that they have chosen right enterprises when served by a friendly, kind and 
knowledgeable servant. Thus, this paper researches on customers’ demands from the above aspects in the 
Left Wall of QFD improved model of power service. 
The Roof of HOQ is shown in detail as relevant service measures of each business in power utility. 
There are several kinds of businesses in power utility, such as service hall, 95598 hotline service, business 
expansion and fixing service, meter reading and charging service, repair service and complaint service. In 
terms of relevant information reflected by surveys about power utility service quality, above-mentioned 
businesses can be further operated based on specific service measures and attributes. Different enterprises 
can expand or remove specific measures depending on customers’ attention revealed by evaluation 
results.
For the Right Wall of HOQ, the judgment of importance of demand can be identified by relevant 
results of power service quality survey. Service performance is obtained through marking each service 
item. Each enterprise can formulate performance object by considering its own strength and comparing its 
performance with enterprises in the same industry or other industries. Point of sales is a kind of subjective 
judgment by managers taking evaluation results and macroscopic environment into account.
The relationship matrix expressed by Room adopts the following numbers to represent degree of 
correlation of corresponding parameters between demand and service: strong correlation=5, general 
correlation=3, weak correlation=1, no correlation=0.
The part of Basement is the conclusion which this paper wants to get. In this part, we use relevant
indicators and formulas to calculate, and the priority items which need to be improved will be obtained in 
output matrix.
According to the study object, the Ceiling will not be involved. The improved HOQ is shown in Fig. 2.
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Fig. 2. HOQ model based on QFD method for power utility service improvement
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4. Empirical Research 
Based on relevant results of Evaluation of Power Supply Enterprises’ Service of State Grid 
Corporation of China in one province in 2007, this paper defines service measures which need to be 
improved selectively by using model. In this paper, the data have been simplified for calculation 
convenience.
Table 1. HOQ of customer demands and service measures
Service measures The im
portance of custom
er requirem
ents
C
urrent situation of service perform
ance
Perform
ance object
Point of sales
Service hall
95598
hotline
Business expansion 
and fixing
Meter reading 
and charging
Repair service
Com-
plaint 
servi-
ce
C
ustom
er requirem
ents
Service attributes
A
ppearance of servants
Speed of processing business
A
utom
ated inquiry system
Free publicity m
aterials placem
ent
Speed of getting through
B
usiness proficiency of operator
Service attitude of operator
Service attitude of adm
inistrator
Tim
eliness of reply on pow
er supply schem
e
C
hecktim
e of electrical engineering draw
ings
Tim
eliness of acceptance on engineering com
pletion
Tim
eliness of m
eter installation and pow
er supply
A
ccuracy of door-to-door m
eter reading
Service attitude of m
eter reader
Initiative of safe electricity propaganda
D
istinctness of energy charging
A
ccepting attitude of repairs
Speed of fault clearing
Professional skills of repair personnel
Safe m
easures in the process of repair
A
ccepting attitude of com
plaint
R
esults of com
plaint
T
A 5 3 1 1 3 3 3 4 4.5 5.0 1.0
B 5 5 5 5 4.0 4.5 1.2
C 5 3 4.5 5.0 1.0
R
e
D 3 3 5 5 5 1 1 1 1 5 5 5 3 5 3 3 5 5 3 5 4.0 4.5 1.5
E 5 3 5 5 3.5 4.5 1.5
F 5 5 3 3 3 3 3 3 3 5 3 3 5 4.0 4.5 1.5
A
s
G 5 5 5 5 5 5 5 5 5 5 5 5 5 3 3 3 5 3 5 4.5 5.0 1.5
H 5 5 5 5 5 4 4.0 5.0 1.2
I 3 3 3 3 3 3 5 4 3.5 4.0 1.0
R
J 5 5 5 5 5 5 4.0 4.5 1.5
Em K 1 5 5 3 3 3 3 3 5 1 5 3 5 1 4 4.0 4.5 1.2
L 5 5 3 3 5 5 5 3 3 3 3 3 5 5 5 5 5 4.0 4.5 1.5
S
M 5 5 5 3 4.0 5.0 1.5
Where,
A represents perfect supporting facilities, standard and striking guiding signals, and clean and orderly environment.
B means complete and standardized paperwork.
249LI Na et al. / Systems Engineering Procedia 4 (2012) 243 – 251
LI Na, et al./ Systems Engineering Procedia 00 (2011) 000–000 7
C represents that the staffs follow regulations to dress and wear badges.
D represents that the staffs observe professional ethics.
E represents that power utility announces the public power information initiatively through various channels for convenient and 
public supervision.
F represents that the staffs possess comprehensive business knowledge, and are familiar with business operation norms.
G represents that the staffs have active work enthusiasm, friendly attitude, civilized diction, and attention to business.
H represents that the staffs courtesy instead of quarrel with customers.
I represents that the servants don’t disturb customers’ normal work and life in the process of on-site operations. If any, make 
explanations to customers.
J represents that the staffs operate at stipulated period and improve methods to increase efficiency for the masses.
K represents that the staffs observe professional ethics.
L means helping customers to solve urgent, difficult and depressed problems.  
M represents that the staffs publicize proactively and guide family to use electricity safely and frugally.
Sorting results calculated by formula (1)~(5) which represent the importance of power utility service 
measures which need to be improved are presented in Table 2.
Table 2. Rankings of the importance of service measures improvement
Service measures iaw irw Ranking
Service hall
Appearance of servants 73.1 2.0 15
Speed of processing business 172.3 4.6 7
Automated inquiry system 109.6 2.9 12
Free publicity materials placement 103.4 2.8 13
95598
speed of getting through 120.0 3.2 11
Business proficiency of operator 191.5 5.1 5
Service attitude of operator 208.5 5.6 2
Business expansion and fixing
Service attitude of administrator 208.6 5.6 2
Timeliness of reply on power supply scheme 197.8 5.3 4
Checktime of electrical engineering drawings 197.2 5.3 4
Timeliness of acceptance on engineering completion 202.0 5.4 3
Timeliness of meter installation and power supply 202.1 5.4 3
Meter reading and charging
Accuracy of door-to-door meter reading 202.3 5.4 3
Service attitude of meter reader 204.4 6.4 1
Initiative of safe electricity propaganda 201.4 5.4 3
Distinctness of energy charging 122.5 3.3 10
Repair service
Accepting attitude of repairs 208.4 5.6 2
Speed of fault clearing 183.3 4.9 6
professional skills of repair personnel 201.3 5.4 3
safe measures in the process of repair 146.5 3.9 9
Complaint service
Accepting attitude of complaint 160.2 4.3 8
Results of complaint 92.2 2.5 14
Based on the above results, we can see that the key measures to improve service quality is to modify 
service attitude of meter readers, administrators, 95598 telephone operators, and repair telephone from 
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users. Then, power utility also should pay attention to several service quality demands which have great 
influence on “timeliness” demand, such as timeliness of acceptance on engineering completion, 
timeliness of meter installation and power supply, professional skills of repair personnel.
5. Conclusion
21st Century is the century of quality, thus, quality is one of the major ways of achieving the success 
in the market with fierce competition. Current market is a customer-oriented buyer’s market, where
customer satisfaction has become quality strategy for enterprises. Meanwhile, formation and realization 
of product quality are no longer confined to an enterprise in supply chain environment. Service 
improvements in current power utility need listen to the voice of customer continuously, and then fully 
develop users’ demands and improve customer contentment with basic points of power service concerned 
by customers. And only in this way can pertinent measures be proposed to improve service pattern and 
increase the core competence and social image. These various and complicated power utility businesses 
pose a major embarrassment for service improvement, thus, how to define the emphasis and priority of 
service pattern improvement becomes the major problems which the current power utility faces. In the 
situation of business growth and limited resources, how to make the best decision to solve service 
problems is of great realistic meaning.
During the process of achieving customer demands, QFD method is able to help each functional 
department to formulate applicative implementing measures, and make them work together. Customer 
demands, request for design/management of power supply service, design object and evaluation on rivals 
are synthesized by applying QFD method to identify prioritized service measures improvement, which 
can make sure not to define improvement goals blindly. Therefore, this method provides a new direction 
for quality service improvement.
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